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(57) [ABSTRACT] 
[OBJECT] 

To provide a binaural acoustic device, which is able 
to relieve a workload for selecting a transfer function (a 

10 parameter) . 

[CONSTITUTION] 

The binaural acoustic device of the present invention 
comprises a head external audio image fixing position filter 
102 for correcting a fixed position of an audio image, 

15 parameter storing means 105 for storing a plurality of 
parameters, which define a property of this head external 
audio image fixing position filter 102 , a headphone 103 having 
measuring means for measuring a head shape dimension of a 
listener and controlling means 104 for selecting one of 

20 parameters, which are stored in the parameter storing means 
105 , in response to a measuring result of the measuring means 
of the headphone 103 and setting a property of the head external 
audio image fixing position filter 102. 



25 [0006] 
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This conventional example is characterized by a 
download function for downloading a head external audio image 
fixing position filter coefficient. Storing portions 1005 
and 1006 of a set of filter coefficients store a space transfer 
5 function, which has been measured in advance with respect 
to many people and typical transfer functions of each 
direction of a sound field space and an inverse property of 
a headphone , which are generated by clustering, to be 
described later, from a real ear headphone transfer function 

10 when a headphone is fitted to real ears. On this account, 
with respect to a head exterior audio image fixing position 
filter, it becomes possible to select an individual head 
exterior audio image fixing position filter , which is suitable 
for a specific person, without measuring a head dimension 

15 of this specific person. Alternatively, a sound source 
storing portion 104 stores a direction fixed position, voice 
to be recorded in an anechoic chamber room, which is suitable 
for test-listening of a head exterior sense and a music or 
the like for about ten seconds. 

20 [0007] 

A user is capable of listening a head exterior audio 
image fixing position filter, which is downloaded 
sequentially, by using a sound source for testing, which is 
stored in the sound source storing portion 1004, in advance 
25 of using the present device. Download can be performed, in 




such a manner that data for folding of the space transfer 
function storing portion 1005 and data for folding of the 
headphone inverse transfer function storing portion 1006 are 
selected and these data are folded to set a filter coefficient 
5 of a folding arithmetic portion 1002. If an index of the 
head exterior audio image fixing position filter, which is 
most suitable among those auditions, it is possible to use 
the most suitable filter hereinafter. Therefore, according 
to this conventional example, it is possible to obtain an 
10 effect, which is equivalent to an effect to be obtained by 
measuring the transfer function, even when the user does not 
measure the one's transfer function. 
[0008] 

A principle and an algorithm of this conventional 
15 example will be explained below. At first, a principle of 
this conventional example is explained. A space transfer 
function S (t) from the sound source to a measuring point in 
an external ear canal includes an indoor acoustic property 
and a head portion transfer function of the user, to that 
20 this conventional example depends on these conditions. It 
is known that a head portion transfer function of the user 
is important for a perception of the user . H (t) is an electric 
acoustic conversion property in the case that a headphone 
is fitted on earlaps of the user. It includes a personal 
25 difference in a headphone property and a personal difference 




in the ear canal shape of the user, a capacity of the ear 
canal of the user and an ear drum impedance or the like. It 
is known that a perception is most influenced by a personal 
difference . 
5 [0009] 

S (t) , a space transfer function in a room of many users 
and H (t) , an electric acoustic conversion property in the 
case that the headphone is fitted to the earlap portion of 
the user are measured in advance. S (t) and H (t) can be 

10 measured by a cross spectrum method and a time extensional 
pulse method or the like. For example, these methods are 
described in a references ("Measuring Method of Impulse 
Response", Hidaka et al . , Material for Japan Acoustical 
Association Architectural Acoustical Study Group, Material 

15 Number AA-89-14 and "Review with reference to a Design Method 
of Time Extensional Pulse", Suzuki et al . , Technical Report 
of Institute of Electronics, Information and Communication 
Engineers, Material Number EA92-86) in detail. A personal 
difference in S (t) and H (t) mainly depend on a periphery 

20 of a head of each person and a shape of a periphery of an 
external ear canal. On this account, if S (t) and H (t) , 
which are measured by a person to be measured , who has a similar 
head shape of the user, can be selected even when S (t) and 
H (t) are not measured for each person, it is not necessary 

25 to measure a head of a user oneself. 




[0014] 

There are some methods to lower amount calculated and 
a memory scale to a real value . According to one of the methods , 
5 only an important portion is cut in a time region. Taking 
a transfer function waveform shown in Fig. 12 as an example, 
this means that an achievement time t and tens of waveform 
samples adjacent to a direct sound are only used and amount 
calculated becomes a practical scale by lowering resolution 
10 in a frequency region and using FFT, in which n is about 5. 

[0019] 

Next, a classification of a headphone property will 
be explained. The headphone property independents of a 

15 direction of a sound source and a personal difference of a 
phase component is not a big problem, so that it is enough 
to perform clustering of a power spectrum. Although the 
headphone property is really used as an inversion property, 
the headphone property is capable of being treated on 

20 clustering in an original response and the inverse property. 
If a method, which is described in a clustering section in 
a space spectrum in a median plane as it is, data for two 
hundred people can be easily classified about k=8 . Upon 
selecting a cluster, which is suitable for a person among 

25 the obtained cluster, if a space response and a headphone 




inverse response are selected individually, number of times 
of trial is changed from k X k to 2 X k. This is more 
reasonable than a case that a filter, in which the space 
response and the headphone inverse response are folded, is 
5 used. 

[0024] 

[MEANS FOR SOLVING THE PROBLEMS] 

A binaural acoustic device described in claim 1 

10 comprises a head external audio image fixing position filter 
for correcting a fixed position of an audio image, binaural 
pronunciation means for converting a signal from this head 
external audio image fixing position filter into a voice and 
outputting it , parameter storing means for storing a plurality 

15 of parameters, which define a property of this head external 
audio image fixing position filter, measuring means for 
measuring at least any of a head shape dimension of a listener 
and an earlap shape dimension of a listener and controlling 
means for selecting one of parameters, which are stored in 

2 0 the parameter storing means , in response to a measuring result 
of this measuring means and setting a property of the head 
external audio image fixing position filter. 
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20 l^^^'7>-^^5^10riM^t^:M:J:o 
SI 7 ;u^*ia^$tL7t^7^«^t=J: -^r 
ftttS:.SS$tL, ^^^HT-A^ft^-^^^f ^ . 

[ 0 0 2 9] 

[0030] s i ^Bflojji i com^m^m^^m 
a^o^^^TF-r^cr . y ;itJi^ . n i cc^^r , 10 
mm-^A^ag^ . i o 2 iiA^fi^Sr^^^-^si^^ 

c0Sb^2rH^"f^ k k t> IrZ . \7h'A>Fi:ny^{il 

R ) , 1 0 41^7 K^y 1 0 3^\7 KA'yFtAy 
40 ^'^{Ja^^tcj^ fC-'^^^-^SrSIR-rsiSJW^R, 
1 0 £*»ta6S*0^fcjitt7 1 0 2^8 

fi0ASW=ar^7> - ^5:Ei§LTfe<> f ^7^-^ Ett* 
RT'55^ . 

[ 0 0 3 1 ] 02 ti^ 7h^V10 3 CO fit it £>F-f 0T- 
^) ^) . 02tCfeU-C, 20 1 ii^xJ^ffl^ h' ? J y< 
-t^r-f) ZWLth-T h&^*7 zs>7. 2 0 2 USA^y 
20i*ftl$f4$Ay^, 2 0 3(i^IMf|f ^li 
T -6 K v 4 2 0 4li*K7'fA2 0 3 *lR«t5 
^/N^i/y^. 2 0 Sti^-^^ y'y7'2 0 4 rff^to 
50 2 0 6 ti:7x^y^'2 0 2 ^^y/;'2 0 5 r 
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tikft-fb ^ v K/n y K . 2 0 7 U^^<50 '<t3fl-^ 

£ . 2e ^ y 2 0 2 $> J: Tf^J\ >*f 2 0 5 ii , ^ y K A 
^^ 2 0 6 ^7^ K^rfilTft 0 . £^ ')yy/20 . 

[ 0 0 3 2] &±C0 X 0 tzm&LZtLtZ& i com&m<7)ffi 

scout ia^B-f 4 . &&m^m#>jTfoiz^mtfbhi% 

^r<7)3l@ -CRHfl Lfc 51 9 , fttS/£^£0? ^ 'J > ^ £ 

(±3Iffl^?gttt= J: & . fitM^r^f^Ht. 

uTSl£Rfc A* L , £3 tf> yt fa £ ¥ ® & 

(ft*£it^T$S# + #a2r a* Alt 

^^*rU3t:,Tf. # mxisioffmrn* s (± ( & 
i ) vmztiz . ■ 

c o 0 3 3 ] ) 

(Sll As = (D/2) ( + s i n ) 

*>. i«n* a* a *uf , M^rasEsiD t^mm* s 
> £KfR-r*uf , arw^:^7>-^*<iSiR-c& *. 

C 0 0 3 4 ] PgSEIgEgSDii, B^AJS^IStttf)^ 1 

5 0- 1 8 0 mmi:^^fiS. I^Oicir ^ 7^^ 'J y 
^tc J: 9*#4>ix*:ftfift*:7 < ^ 9 n=? * - $ ^zm*) ft 
it, Sia*8l0 4*»i,ajK'CI4J:itA7^-;E 

. ttffi*<i«ffltC3fe>t:-jT , ^-y K * V 1 0 3 07£ 
J\^7'J>^2 0 1 £ i/y 2 0 4 £ ;£ * <7) ^ CO {£ 

filciflSff-f 4 . :tit:j:^7h'^vn06t 7x^ y 
^'2 0 2J3 Jrl/q&^N>Xf2 0 5 kOSlMfiS^iS. 
^ y V K 2 0 6 t £Ay^* 2 0 2iiJ; {/^y*' 2 
0 5 <0&SIS8iSWi*iH»^K l 04(cA*S^t4. =3: 

C 0 0 3 5 ] SfJfJP^g 10 4 T'^-y K*X103A»^ 
fi- aSffl S: t c;*^ > - ^Bfi^a 1 0 5 03'* 7 * - * 
£a$!RL, Sl^fi^{j7 -r ;U * 1 0 2 > a - h" 

•y K * y 1 0 3 <T> a* y K A y K 2 0 6 £ £^ V # 2 0 2 
*J £TS^^ytf2 0 5 t 4>ttfiWfl5«Offl«# SfcouT 

[0 0 3 6] H4l^7FA>F 2 0 6 t > 2 0 

s ^smm^m^^^-rmv. H4 (a) (Ijesa^a 
*: ca , ( b ) (a m m m x- h z> . % . ^ •/ f a > h 2 0 

6 t^y\>^2 0 2 o^^^^o^it L04 ^ isi « r *> 

& . d 4 CCfcUT ,401 (i^s y K.'N'y K 2 0 6 iOStC 




(6) 8-111899 

10 

y f3 2 0 5 iz W L O (t h (f . 4 0 5 (i ^ y K ./< v H 
J < - . 4 0 6. 4 0 7|^|fh401, if hi 4 0 4 J; 

^ y Kn'y H^/\-4 0 5 SI M T h T tf — ^ J: x/ 
_h^.'<— , 4 0 8(iIl^X>f -yf, 4 0 9(i^2^X 
^ 7f , 4 1 Olif 3 0^^ 7f "CftS. 
CO 0 3 7] &(fh4 0 1 i±Z<r>M:3-jTfocr)migi&<lz 
I^40rnm, (jgl 0 m m ig^I^f^O a 4 0 1 ar 
IS tf . ^^0a4 0 1 a IC ^ >" XT 2 0 5 SO 5£ is £ J£ L & 
^, 4 0 mmmmwRffiT' A y4 Ktl 4 J: o izmfcZ 
10 nt^S. iJt. ^Ay^' 2 0 5 i0ili;lj:lmmx3 
mmiSi0^4 0 2 a *< IS If *X T i5 0 . C^)«402 
a tctf hi 4 0 4 C J: 0 4 0 3 r I? L o (t ^ ^ h i: J: 
0 , ffiffl 4> C^.'n >77" 2 0 5 ^ ^ Ht^^rPS^t 
US. 4 0 6 t ii* 4 0 7 (fia £ (mTFit 

"f ) -C'd^^flS. ^ ^) hi b 7t 4 1 lO^^t^^^y^ 

2 0 5 tfO XT -f Hrlla. ^^y^205ii:hif:yt4 1 1 
<7)m\zM->xm< o ^^y^2 0 5 ^J:^jv\y^20 

^ fl T ^ o . 

20 [0 0 3 8] ^l^X>f 7f 4 0 8. I2^A^f 7 f 4 
09. ^3i0^^f 4 1 0(i, £T.^y# 205<7)i£# 

d4coT(S!i (wlk*24 o i <nmm) izhh t zttmmL 

X u 2 0 5 **Jtt:^ KLt<^i:^ 

"3O^>f*y^-410. m2O^-f*y^409, 
>f 7 f 4 0 8i0lt:i|I^M<^^ f J: o r , ^fco^ -f 
*y f ^'SILt u^^^p^ixif , «iffc4 0 1 £^ 
y^20 5fi0fflaRHS* < i3A i 5. ^tfhi4 0 1 t^\y 

2 o 2 <^{aaB3«<!oa^*stcoui: t mmx-h h . 

[003 9] 'Vvh^N'yh^Oe^^^C |4<7)J:5 
30 t:3i^X-f 7f 4 0 8, 409, 4 1 0 £iS(t:h.(f % 

t, fc C$iJliP^& 1 0 4 ft**?*-* 
S . JSL± ^ J: 5 C C 4) §SJfe 01 C J: *Uf , ^*yh-^>10 
3^0^^ yy/2 0 1 . 2 0 4 £ :5 &^ IC 18 Sff 4 CI h 
tiO, ISiWt:l^t®.f{l7 ^ l 0 2<9&3S2r 

[004 0] ^l^^SSMtli, ^ -y > 1 0 

3 <T>^ 7h'AyH 2 0 6 ^Ny^2 0 2. 2 0 5 i7){2:S 

fw^rU"< -f yt-^t-fi^-f >-9"-f K 7f, > ^ II 

L^0"C55 -5 . 0 5 tcfe v^r, 501 
111^, 5 0 2(igft50 1 iZ&VmihtlfzZE^v K 
Ay K , 5 0 3 lig* 5 0 1 CCSX 0 fttt ^fL^^^. -y K 
y\y F, 5 0 4(^^7 H y H 5 0 2 4: ^ ^ -v K / < > 
Y 5 0 3 ^^^fs^-y H/O K. 5 0 5lig^5 0 U; 
111?^^^?^^/^. 5 0 6l;7t^I*/^5 0 5 
50 ^7jc^^rr&iCct&^T^ t #*rgg$r «t o 0 ^tf ^ ix . 
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B*te£:«£f *£3fc^iR, 5 0 7 * * & f 5 0 5 

tCTk^flHctt/p-r £ a^KSr <fc 3 £tt 0 ft tt £ fl . 
^UrSit^^^l. 5 0 8li:g*5 0 it:*^^ 
fotzWifrTZ /p'arfigCr <fc o t,zWL 0 ft tt n . &3t^7k 
5 0 6 fc-ffc^oT^^^fitCiiK C i:tci 0 £t£^ 
^ 5 0 6 0]{aB£lffl JST* ££7fc^* 7 4 

9. 5 0 9 (±gffc 5 0 1 t7K¥*"l*ItcS&^-f C i: d*^T66 
J: 5 0 ft It ti , 5 0 7 i:-*^^.T 

*¥3frflt=l&< O^fr*^ 50 7<7)tK¥^^{5 

^SrflEJT'* h^±^Jk*y4 9. 5 1 0 ii^Sfflcofi 

■f-fcu^-fs^-fvif-f v . 5 i nt^Mmnm^T 

rS^tl)^^ yf-f H^y. 5 1 2 tififc 5 0 1 tzll 

[ 0 0 4 1 ] ^*^^/^5 0 5 , £^?I5 0 6, £f 
3t^& 5 0 7(j:I^5 0 1 C 9 ft If *1 , 
#50 KSO^-f^KS 1 3^f,£3t?^ 5 0 6 ^Si 
5 1 4i»<o 5 0 7 ^14^ 

#A-:5 1211, #^*/U^5 0 5 . £5tt 
¥315 0 6 . 5 0 7A«gfls5 0 1 iClXOfttfo 

ft. rt: f£ , K 0 ft It ^> ri £ . 
[ 0 0 4 2] £^ v ; H A V K 5 0 2 y H si > K 5 

0 4 (i, (2 4 ^ L ^ & If iu 4 0 U^Ay^'2 0 5 t 
l5]&£ff jtT^S £ PS5T'^ h t t K , ^^(51^1^ 
t> *H^f £ C t &V % h . £^ -y F^'V H 5 0 3 i: 

*y H 5 0 4 t h . Ltztf ^t, 15 com 

1 <5o^s£^j^' raat= it la 7 >r 

- 9 *&%KX*% , £-f >-^-f K * V 5 1 0 , =&4 V^-C 

[ 0 0 4 3 ] Z ?Z , £#¥i& 5 0 6. ^^^5 0 7 
ti. 7 -< r 5 0 8 . ^7^^^^ V 4 / 509 

£ J: 0 fcgSrSHSfC* 4^. 7 -f ^ 5 0 8 

fli tfitm-TZ tig , £S l (OjltfeOTt it 
^&£&7 -f;u*<o^7>-*£S«"C&, VIM 
V5 l 0. H*v5 1 ifc:j:9gltt#i» 

[0044] tfitcm 2 co^js^Uco^t tfc B £-f § . ^2 

<0 H$£ m "C <± ^ *y K * > tf) ^ <y K A > K J: ^ > # * 7 

[ 0 0 4 5 ] 06li^cO»8^o352<?3lSifiWI<?)PISIS« 
^tra ^ it'« h . 0 6 tc 0 T . 6 0 
1 tifi^-A^Ss^, 6 0 2(1 A^ft-tr 6 sl^# 
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S) , 6 0 4(i£J8#/>*^7>-? SrS^^S^a^co.^ 
^^-^ilS^^fl, 605{i^-/K7n>6 0 3C0^-yH 

iK^-hmm^m. 6 0 e (i ^> t ^3i^#^.^ti7 < 

6 0 2«0^aoAlW5r^7> - ^ r ElgLt ^< 

m 2 Lfzm 1 comfcm t m tt* & . 

10 [0046] @7li./t7^-^35S?^a6 0 4(?)^Rr 
#A«tfe^ L^f ^ J: o -y h'^ye 0 3^)--7;^ 

0 7Ci3V^t, 701ti2is:#, 7 0 2 tiT 7 y iX>f 7 

7 0 3 (i^JFSB-C'ft S . 

[0047] m_L<7) j: 3 2 nm&mtnm . 

SID t tfss a s \z\tm^- h . iot, i^s:fsi5§^r-r 

v-r y ^ Xtfhtf, yN*7>-^fSif^^6 0 6 tclSIs 
[ 0 0 4 8] L 0* L , S^raffiaJa^fc: t . iif IS 

X. Ztlt>cD>*7 *-9 fcSgm^fc^ftT -f /U^ 6 0 2 
r ^ >; a - K . fSeLT. fiS^: v< 7 > - ^ Sr SIRf 
40 $ . 

[ 0 0 4 9] o£'U:1$ffl^!m£!a s /^6 . 08(iflffl^ 

WSopad (Program analysis diagram Ii7^^f H ,* 7* 
tz o r , \7^y6 0 3 ^y'y/aoK ^ 

'7>''>^2 0 5r^ : &^S60(iiStwl^fi5-r^ (Xf77 

1 ) . ^ixtcj: 0 ^*7>-^m^^- h'tc^:^ . ^ •/ K 
K y H 2 0 6 tiAy/?'2 0 2 & J: 1/ « > ^' 2 0 5 t 
OfitaiRliSA^SlSlc J: 07^^ -6 ^ . ^y K^O K 2 0 6 
fc ^vn>-^2 0 2 ^ J:l/t ^>**2 0 5 t <OiiL&mi%ix 

50 SI»fa6 0 5 t:A?J$<i4. 
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[0050] S!®|g6 0 5i^7F*y6 0 3 ^^ 

if-asHa* h t ft? * e o e 1 mm 

<7)>*7 * - * £ 5SfR L , slfl^&^tt 7 6 0 

* C J: 9*&3§*x*:*£B< . C ^ -X - ^ 

gl 6 0 4 CO^tt^ 7 0 3 (i "0" ^^^-T^ (Xf •// 
2) . »:tffi|flir7yi^-f7f 7 0 2 S:Mfef^i"-6 
(Xf77'3) . 7* •/ > a X J v ^ 7 0 2 1 ( s ] M 

rtOB*ISJflP$ii**:tftc, SfJ#P^&6 0 5 liJStf;, S l 

7/4) , as i igsg j: o i m&tsi&i&tf-R^mz mm>* 

y * -9 (^77/6) ^mitcSI^L. ^7>-?Ktt 
#S6 0 6 a^SIfl^ffi^Gi? ^;u^6 02^^^>-a 

7 0 3ii " o " , r - - , - +■ " * mi tc a^-r & • 

$ ^fe^^as^i $-ii-c v^s fc £ icr -y ^ a * 4 -y ?• 7 0 

2*2 C s 3 U_h# Lffift* . s*7* -9rfWm IS 
£^Er- Flz££ . : t O t § , 7 0 3 «± iM tR $ ft t"c 

[0 0 5 1 ] KT"\»/ K A> HSrlHffi-r 

T-y^i^-f"/ f7 0 2 ^2 ( s 3 « ± # L 8E (* S fc "7 

*«tHtt. 77yi^-f7f 7 0 2^1 C s 3 iSlrt 
<7)8?&\ftZtLZfzX/!,Z^7 * - 9 zm&^ft^i&m&y 
^/^ 6 0 2 t:/')>a-Ffl). /-/ -y*7 
0 2 £ 2 C s 3 L38*t* . > -***5IS 

( 0 0 5 2 ] UlJbcoj: 3 tc^2 <ol£&#Uz J:*U* , ^ y 
H*y6 0 3OA»)>fy/2 0 1, 2 0 4Srfffirffi^lS 
Sff"f^CttCcfcO, §»WtC3Ifl-««5£<a7 -f /U* 6 0 

s^^^6 o 4 iz j: o ^»^)**^ e#tca 

[ 0 0 5 3] acCC, SOlStfcfllKO^TKHJit- & . 35 

3<7)mmmu. mi.. m2<omt&mtz&ifh'*7*-f 

Ett^HlOS. 6 0 6 CEttf 4^7>-^CMti 
t ^ t 0 , fit«i3 Jrl/ttflsttlM * fcliSfS2 03SteW 

tz lt^jM o -cfi h . mthjj&i A^co^tcra Ltn, ps 

0, ^S^v K*Vj££i8RIS2:**3i*$:< t fell* 
»««(aa!^«rK-Cfe 4 . ^3 co^J£^T'(i. £IS]£jilRI 
ftr AHOB^ftttfctt^rfclfia^*-*^? WU 
iz^m Ltz&. 9 y *9 V y-fZ'n^X'Jf&lzmfiLt: 
■T-9 £^7*-?I£«^H 1 0 5 . 6 0 6tClS^$it 
^ ^ 'J y^^o^^tcouTii, ^2^0^^^(7) 
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[0054] <7)$kmmT'\±. ^mi^^m^co^^ m 
io j:o^i&fftis i z fz&m 2 cnm^m^zTr, lkm o x-h 

h. t^jrn^, »4 0HS£OT(i. 31 1 . IS 2 O H ]|£ 

- ^ 1 0 5. 6 0 6 C|£1s-r^fs 

[ 0 0 5 5] SfSlfEiS^^jo J: r/|5H^ -y K ^ 

(a) tzsl^, (b) tC^^-Oftiiyilg Zfr.-f . m 9 
( a ) tdfc v^T . t iiSSfe^r , o r (±B5S * . 9 0 1 (i 
20 57:311, 9 0 2(ig^5li, 9 0 3(iSl3I. 9 04 
ti^SfW. 9 0 5 (i^^^Ofl^i (^^^ISggl) . 9 0 
6 (iHJSi-cft 09 (b) l:ii^t, 9 l l 

9U 2 (iffi^^^^ . 9 1 3 Itmm^Mg:. 9 1 
4ti^^^5:^, 9 1 5 «i5^J:3S6)&> "COSE 
SI, 9 1 6ii5.^T*3&^a:ttW4 roSESi, 9 l 7(i 
^^fh^. 9 18li3f^*S, 9 1 9 «i5Jgi»3&<iSI£!K 
fc^T"ffl<iOffiB®a»A , 9 2 0 (i^i>t7)^tfci^, 92 1 
iiS^^^tti^t'^a . 901- 9 0 6, 9 1 1 -92 

30 tz<n t W\m%?j&X'7 y A 9 V > 9' , & 9 y A 9 

LTaStf>*5>-*i£«^K 1 0 5 . 6 
0 6 tclfi^f & . 

[ 0 0 5 6] A*7^-^!Stl^gl 0 5. 6 0 6 Cl£if 

z titz/* y * - 9 omtRif mi± . m 1 . as 2 on seat 

^Jt^Si:H»TI>S. nr^fL, ffiS3^^ tSIt h 
R&9 y x 9 V y r&Tlzm ^ t>tLtzM£.M t PI t X*> h 

40 j^r'Ht^ h%i&i,z\±. J^y * - 9 ZkiR&flz^y * - 
9MiRc0 4 yf-/9Xt LX i>mffi Jiv^S^tfr'tl 

^ fz . m2<r)m£fflTm*8Lrz . ifm^&wm&x' 

**Sia5®*i:¥^^«tf02^7c#»Jfc*^:-«i-S*»'&, si 
~$~ & Z h &X $ & . Z co £ 0 KcWj^Izi,± . mt&^y * - 

£ h* O ^ e 1" il (f ffiffl m <T> iM ^' v S -> r- ^ ^ ^ , 
[005 7] ^4tf0^5£(?ytZioVM:. 



(9) 
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®comt Lt, 0 1 0 tc. ^^^^^t^i: LtffilS^I 
19 1-1 (®9#ff3) ZtzVXO^v K* vcofif 

£ ^ L ~C o < . 01 0 & u T . 10a-10f(iX 

>f?f, 3 0 liiA^i/'y/, 3 o 2 «i K 7 -f 3 0 

[ 0 0 5 8] 010 ti'N-y K*v£IIffl££|*L*:*lc!S 

C iOtit'^ ^-yf 1 Ob, 10c. 10 d.. 
i o e *<*¥S*it h . 9 1 1 (0 9#SS) 

*<s^j*^tc*i^-c <5o^-r 1 o a — i o f 

& CI t . 2£fc:£n4&<£fc:l±. it^^^/f 10 

■yf-lOa— lOf 77<U < £ fLT ^ h *»IC «t 0 , & 

ffl#o^^^^^-9 l i (09#re> zmm-t % z ttf 

[ 0 0 5 9] C<0 i 3 K LTS!l^$it7tffl«R^5^9 1 
1 (09#EfS) fc — * <S0 i£ fit £ 31 IK t * C 

[0 0 6 0] ^ 

[j^Hfjco^m] if i leaco^^KSIiEti, ft-H3M3 
t > - ^ie«#R<^>^7 > - ? £ 1 oiM 

[ 0 0 6 1] i^, »*3S2 IS a^Mi^Ki, Itiil 

ftitfismc jc £ r 7 > - * iee^s^^^ 7 > - * 



10 



20 



30 
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[02] C<?5f£afl«0|lttfi3|C*>tt-&^ ■/ K*><OfiJjt* 
*t@.' 

[03] ^^^i^^^^s^^Ait L£ fc $ aopf^Hfr 

[0 4 ] C<OS^^5?ttMt:iSltS^7 K^VCO^-y K 
[05] C<0«fl^^|5J|fWCi3(tS2IS5Sl3ffS-r -f 

[06] Ci0^a^^^2^|^J£^J^MS:ig^gi0tS^r 
7F 1" 7" n 7 0 . 
[0 7 ] CO&HjJ^^2^|£IH£fctt£-'*7> -?;M 

[08] CL^^a^^^2c^^Jg^jtC^tt^^ffi^)t||r 
qS-r 4 /^<O0. 
[09] ( a ) liHg&Off-SSJSB . (b) (i5^^«^0 

[010] IH-it^Si: LTfflSR^S^SriffllS-f 4^: 

[0i.i] m i tom&mcDm&umm^m&ir^i-T'* 

v 9 0^; 

[012] &ffim&m&<vm£^i-&?®mi&<7)&]&®. 
[013] mznm&miz&v &{xmm&<?>ftm^mi: 

^f^W!0. 

10 1. 6 0 1 ft ^A^5s^ 

1 0 2. 6 0 2 H^i^fii7^^ 

1 0 3. 6 0 3 a, . y K * v 

1 0 4, 6 0 5 £J®^& 

1 0 5, 6 0 6 — *E«¥8 

6 0 4 -^S^^R 
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[03 ] 



102 S(«.ffft£tt7^^ 

" 101 X 



HL 



HR 
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7 ^ 

6 ED 



.701 



I 

703 S^rffl 



(12) 



WfflW- 8-1 1 1899 



(dill 



10021 



100 2 



iooa 9 ^ftsa&s 

009 *jhsh 




(0131 



(a) 



F FT 



? 5 * y ; > ? 



4 >'<J\,Xl* Xtf's X 
4 >f?n 



fb) 



X 



